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Abstract of JP 2303022 (A) 

PURPOSE: To form a pattern having high resolution with high reproducibility by laminating a polycrystalline layer and a 
photoresist layer upon a substrate and reducing the sizes of the layers by etching. CONSTITUTION: After a thin 
polycrystalline silicon layer 16 and a relatively thick photoresist layer 17a are successively formed on an insulating substrate 
15, a first pattern is formed. The silicon layer 16 is made of an echable material, and a resist 17a forms a radioactive film. 
Then the size of the resist 17a is reduced by etching. This isotropic etching is performed under a high-pressure high- 
frequency condition and, during the etching operation, the reduction of the vertical size of the resist 17a is monitored by 
measuring the etched thickness.; The horizontal size of the resist 1 7a is adjusted to an appropriate value by monitoring the 
corresponding horizontal size in correlation with the vertical size. Therefore, a second pattern which has such a desirable 
narrow width that can be controlled more easily than the original width can be formed, having high resolution and high 
reproducibility. 
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© B * il # £p /r (JP) 
®&Bi«Ftf (A) 



©Int. CI. 8 

H 01 L 21/027 
G 03 F 7/26 
H 01 L 21/302 



mm* 



jrmm.%* 

7124-2H 
8223- 5F 
2104-5 F 



© ft ft tB H & H 

¥2-303022 



H 01 L 21/30 3 6 1 L 



®# m ¥2-97815 
m ® ¥2(1990) 4/U6B 
©19893F 4 M 28 B 9ftWlMI( E P )©89480070.5 

i- - jv • * jf 7 J I/aHMSlOV*/*:/ M/«;» r^X« K9«i? 
— :x.;v>?-f ;i,38#ifc 

77>^S77930^;i-r • tf> • #tM*, ;u • • ^ 
v> • A-7^21#jlfe 

H A -f a**- 7* 'J *^3feB310504, -a-a-^ 7-*>M# 

Ufa* I) 



MIA 



X • rr— *i/-i/a> 



in n « 

1 . ft Ifl 0 « tt * - v ff2 J* # & 

2 . ^«=J9*o«asa 

(1) ft«±K SJE h fc x , f. y ^ «j «? * « 0 a 
o r, 

±EoJH±Rfttt«lRatt«>|gR*Jg«*-Sx 
>* * - V * fit < * r v 7*, 

ft * r» «£!Sj&c;«f3itii0^8;*84>;s*** 

f » 7*, 

1 0«±Oi&iaP^ft6K/h3V>«*i0irrSg0lS*W 



*-*SB2®'*>-y*'JBlSailifc4*e, ±82® 

(2) SE±*ifBlSLfcffl*at?t»a*l!:S«!«ffi 

? 7\ 
r v 7\ 

*tJtf**W*fl©-tftt©8d>*«IBS*SXf-» 

t-, at; 

ftl©«*Dflft5Tftli:/h«littlf©9rH©IH 
*fT*-«S2©'**-y#J&fiS;&ftfc4*fc, ± 

£ 0 * v *■ y r ■ ,/t»7tUf ,^ 

**Oc:fc*W«i:*S±E©»*. 

(3) 7 , 5X?tSft, 5 3£ © £ ,» — • 
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R I E & Ht # 7 © x „ * v >r item* £ & B'/ * 
ISSOta - • *-htciSKL, ± E © * * - 

?s © ft 2 as © i*0tt*aiiL-cttttttitesti 
u , * otaossffi** l , x , f- x ^ s nit)?* 

St 

a fc » k , ±K©tii;D<f*?***m*-**a4, 

(4) ■±R»*Lfc 

x,^y/o + |H|||«*, iEO'^-fffllKJ 
|!|OBTKOTrttO*il>**lT**>nfel»J«-e«lilt 



ftB3¥ 2-303022 (2) 

IRtJxf ,7", 

»Jfffl0^fc©W#*iil56rafcEfc*-5x**7\ 

r , so 



4 * C , ±E035tH*«f7** 


5 


X T v 


7" 


4 S t/ C 4 * Vf ft 4 * * ± 32 


© 






3. JBVioftMttHiH 








A. as±0fflffi£IF 








*!6WJtt> rr33©¥8#<S« n a B 






rata 


©-?*•), SttMfcli, aic 


7 


* h 1/ 


? * m 


fSM«« SSBo&fcojgtttSt 7 


* 


h 9 v 




SBiUfJliU, +f\9t>v 




© /« ? 


- v « £ 










B . ttJteo&ffi 








i|i J* ft f /< 4 * , te 4 * tf S 




+ * * 




» a y • y - h ( 0 . 6 *t m ) 


F 


E T © 


* a ft © 



© # *S 7 * t y v / 7 7 -f8EA««qs©7* h 
I'i'^ HJttUSTiJJiDt, ffi © K v> ^ IS 

tojjtttefcoHttBtuawcB, /< t tt , 

ft 0 . 8dmiJ5Uft, ftr « I fc 7 # K u f X 
l-Sfr&oeaf-ett, c ft J; 9 /h * v> f a © '* * - 
v « ft js -e g n . 

ftftlllftttflffleKttll&ailtilRB, 4 * I* 
x + p -r . u-trscXXSiailtt, 1 ft J8t g *< 8 
^fc»IEttB*ftr\«*4«, 3S«©4d5^RSK: 

fp nt s n x * <i n . xigacMLtii, xta/u 

( ± K X 8 ■ tt v 9 o h o y r * * ) tt 4" * *? 
ft © R3 JSJ # * * . - £ , x * y v . u-icoffiffl 
tt, 4 o »> • 7-7 y h*tett^|iJ^jStaCffi 

& ft , atioics, K it ? •< y -c © ffl ffl » 
* « as- *. f> n tt <<> . 
u6o^^*^itni6, r « m k , * # 

<*SI!iSl«t©t.©*«a^5i:4*BW4-#-5 



2o©£S?tt£ffi#NI?B*tt/:. * tt *> S Vi *> i* 

* roiiaiii«c^j cs i T) Bffi, at; r^ja 

<> > ffi^x.f -/^StfiCl^S, ft * © JS ft 18 

* S t © T * * . KJCivf v/Uffili, flu 8 ft 
fiR fill ^ »fl|t«H'x,fyjr ( * » tt > , a 

t;affttawttKj;(j, Rutf'MxoftKn 

Wlittfc*, 11BVL8 I Ce«»T8S5x» 
^x/SHtO^o**. £ * ft IC , (Sti,fy 
rtctt, 7-7X-7. x » f v r i SEtt, atfffi 
ES-CHSEttU'/ • x v y (Rl E) 

*"t*h{. an ?? © * ft u i* > ri EBa^ttt 

* D , x 7 ^y/4nfc)BfcfflII[ttKiSUI?tt*» 

**•**«, itatuic iifETffl^^'fftt 

A a SP # tt 4 tt 5 . 

FET*SJiiSt5A:J6©SITttffitt> & $ W 
tc, «ffitt***;H6ll)|lfc.fc*>, * 7" * * o y J& 
OFETf'M X*JBBRf*-i!E©#afatfx, 

t y / 1 e *» 6 tt * . c © k « k * n « , tsi © m 
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I* , * t> lb X W < £m K * v 7 * - •? IB <D m %■ 
©*lcJ:oT«**. £©8:ffi©J¥ffll*, * B t$ 
^1 4 4 3 0 7 9 1^, 9 4 4 1 9 8 0 9 f, 31 
4 4 1 9. 8 1 0 * * 4e 4 8 9 3 7 fSa^WSC 
R « 4 ft T ^ * . if-J&ttaJi&TSITftffifc^iS 
t i C B , 2 ltotExf 4 o © ft & 

Uffli, «onePECVDIAI«o, B * * 
*tt'«M7tt*©#|l||» 

5. ##f*S3&T?MLRRffi*f?il!i**K:tt, 8 
■3»iK*»f ^iiiBRt**. M L R 8r tt 
RfC*B^8lFSB387338 l#&tfJH4003 
0 4 4 9ll*BEItn.TV«». 

aafflMLRai*. * e a. v a v • y - h 

© S ft ISBlvjayfiliSttaiBRl 
fflLfc«*e-9^-c, ff3AHttVtLft3FI9« 

JS3AEI**ra**4, *8JtR^8flf ijs 
yeflll (l* 5 0 0 iini) JfMJiifcKS 



2-303022 (3; 
It! 1 0> R (/ ® ^ (1200nra) T 8f! 7 * b 
i^fUKHl 2i, J?*200nm©PECV 
D 88 ft #J # fill J3 1 3 4 , W ^ ( 6 0 0 n m ) ± » 

h y y ? 5 7 < • TXK«IS¥9#llli^ 
* . CMOS FETSIRtU, lEoKSSII 
UMKKfcUlfMayUJie, v - a K 

a v ( S I 0 a ) lit«C 
* 19 * f U =» y « 1 t * fl£ * © t 
KWKi Stt*©FET*»*fcl6K» 

*D»JBtt*-ttfcfc'<*-y*}BfiSLT\ Br 5£ ® fit 
SfifcatfO. 6dim©!K«!©CM0S P E 

CO £ 1 7 * V 'J v / 5 7 < • v * ? * fl* & * 
*#£liTK©4*5!)-C**. tf, £ 8 ffl V 
a y ffl I 1*, <stf / Jlf y (HMD 

S) ¥©7* I- 1/ i> X hSIBaMTMIti. 

h ffi K * * y • a - < y ^ t? & ^ 



■C*fttf^tttOt;t«)17il. ft K > PE 

cvDBift mow v> ■««****, t ft k » , 

r/M P-tM7*X (Applied Hatertals) 
oB 0 0 0 S*e«I«IBI*iittn«, & 

© * * » * © « , m^xmiics-f <v 

* r ft0"«- + :'* r *fT*. RC, © ft © St , ±815 
u f x h R R * , K*o«*«7#m;v* , *7* 

ti. JI*tfc±«i'i'xl'*«W«>KOH** 
tSIlt, JU3BBB 1 4BT*tffiHOlI« 
»ttt*>* "'-"Ma 
©WLWe '»> ±32©Sil*W8!ia:ttBi©K^ 

uiaiK-#-*4*RnJffittffl'h«ii fcaiuwe • 

= 0. 8tfmKt5ii* 1 )HLl'. XB< T© 
PECVDKitttH 1 3iR I Ex»f^U, 
PBCVD'^-v 1 3a*iH5£-#-*A:»©?x 

ntt, t©/**-y*teffl*-s. » * 1 1.» a 

IE ft tt= tt , CHF 3 76mfl, 0 2 5 m ft » BE # 6 
0mT(6. 8Pi),II(mil 8 5 0 Wt 
* * . RC, H>T»7* H*f *Hll2"fl!, 



■ 7-7 i 2 a * m £ 

tiftldfl^ntt, PECVD /* * - y * 

ccflj**. c © * ? » 7 » > ftawaaiEftft, 

0* 5 0 m fl > CF 4 3ml, E 3 5 m T (4. 
7Pa)> if5E4aiB?JlOOOWT, RIESS 
fc * D fr tt ^ » j?r5?©8#B:*fSS. 4> t © C F 

,©g!«cit), *»*a«4iiiii»dea»a»3ft 
4, ffl&nfct«a*g!3BiaK*t. kg**, 

7-rii, /« * - y 12a*RIEjBBfC, R l; ft 
itttt*50 2 50iiill, CF 4 3mi, BE 3 5 
mT(4. 7P8),K«*W*1000WlfR 

31 Si * * » £©*-'<* »f-y/©Hflfc, /< * ~ 
7©«3Ja©tftt*«Wd>LT, j?f 5S © ffl d W ■ © 

y ^ • 7.f i f i4 8$Ri]$iJfflia;7-B-fe*Tr**;:4 
ic a a * n fc v» . to^f rroiuc s •» /: ± 
95 © u i> x n • /* ^ - y *< Kt * s n * . c © * - 

/< x * y / . U»^8»7^K> /« * - y © 
«3SflS«-*»*«HtH-ffdWf ' f o « /J> L , S3 3 
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C 12 B * * * -5 B , JBk tt/^-fBllttLW 
f ' 4 S . KB, PECVDS1 3 aOSSli*. 
±EiBICi!!lRfttt-e»*-#-*. fS 6 n fc *» ifi * 
SU3DlC*t. 0 T t* > tS^lS]®^ ft 
/« * - v 1 2 afr&ff&ftfci'?* > • *9 - v 
12a ' ifi ^ * ft T V» 5 . «t » B , '<*-xl2 
a 'iffiffllt, »3EHKwt*'5B 1 £ IS H 
'/'J3CB1 IfCiiSO'^-i'l laiSJ 
MB (l«iHx,fynilt». co«»o 

a • * W *» L fc * , ffil*raB?i*ft*«t&&3f3 
F H te * + . JtEOMLRttT»*tfc'**-y 
1 1 a tt , ffi^fajo^ffi, tttfc^ffiLWf ' jM 
fcU«0. 6/ini-!, SOtttLWe ' CO. 
8 m J: 0 * * ^ . "J-H la 

ffi ? fc S „ £ L > /^-M 1 a tt , ' * x - /» 
8«±B Bl*K»lS 4 h * , tiT«8»oy- 



0 * G! * # * 4 . £ <D # ffi I* , Soofigttxf » 
:r*£t/£<®iit*#B4L, tt«Wffl«iu* 
i, HR, x»f y/oHR, E»n'x h ■ 
/**-y«)1ft«Hlt*ft*PECVDHt» 
B * fit! ffl L > L/i*«,r^Sc!)^!|fi8iK*ffiffi-#- 
s <8 K # * & . * o tt » , i/t««i<DSAt>« 

* 0 , 11 a ® ft * (* , W!ftB2E**n*4c**» 

* • v> . ASB, * - /« x , f- * tt * 0 « * ■ 
$i|i5ll(D7'D-fe^-C*5 (SIS, »/8« 

« ) . «»*Mtt*«WBt*>E*ft, a x « r » 

WffliU, IK, ^E, MB, x,^i»ffi, 

ffti. lfc*,T, mtiLKfrn i X t , 
*v*ISttlEmBiWffln?Sf, * © A: *> £ ® £ 
/*-ei*^5fl:fflffi4?9att*«flie>ftfl;v^ ca 

tf , IfflLWf ' *» 0 . 6 m © « 6 , ffiffitt 
±0. 25/am(3ff)-C*>9,?S$ttt>itiS!W 
ffi H . 



HUB 5 ! 8 2-303022 (4) 

T * . C © $ £ % r/, tt 

2, 6 > 7, 8, 9, 1.0*«4S*C4*«qB6 
*» ? & . 

« i a 

1. NftSft0B*i'?x I" • a - * * x r 

2. PECVDS!ft1!l«S 

4. * * ©{aa^* & tfasjt 

5. SS 

6. PECVDSM»RIEi 7 f^ 

8. RJttvs'x I E*-'<*»f 

9. PECVDSHtft^* 

10. SJWBSfJ3'/RIEi»fy/ 

11. I'f^onv 

C. ?filW)i«WStL.J;'54t4S!l!a 

±EOMLRKS-J(^ft » , * w m * <o § m 
815 # B i£ -< K M & .W * * ** * tt US i U t 0 < 



C. 5SW*<W«UJ;-54t5I!)!ia 

$ as w © g w (* > Bi(i®7* n/';xm«« 

4 > t**©«fl-8l7* I- ') V V 9 7 ^KB*CEffl 
Lt, coBB-caff»&ftSBWK*±IBIfe* 

*38W©aWBtt, 18Ett*r,.:/g(©fck!6 
•C 4> tt V> Sjl JS i" f * (SLR) SCS^l't, 

**W0lHB«, fctillPECVDSIfttt 
H»l|x.ftt"«TO(t|t|ltt, X W « 

4 t> a * ft * . 
*RW©i«Btt, M»»tt*fctt"'*-v«> 

Bt 3 iai © & a« * «mffi«fittR'e«c<, Etsttw 
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Kmrnx-mmtoa * I* * - * + us* 

IWW«ffi?ff$tx©**'<*->'£ifcifc*-$;&& 

D. SBJ8I*W9fi-«fcJ60^a 
±Ba0*0flll«>IMtt, *56(f|liJ;ftli, S 

* # & , &tfJ£**iEliSfc)lllE*-*fci6©i7r;!S© 
»lOtF*LV>SiM!WKJ:titf, C © * £ tt 

X *■ or 7" , 

- ±K©&tt«l«!g&©l2IlfclS 1 ©«J ( LW 
e) 0»1«> * * » 7\ 

- 1E0 3I19^J-X8)¥jttx ? fyyt 



ft BUT 2-303022 (6) 
It ft -J x , W^lRlK^«^lSlOfffi*W'J>S*S 
x ^ ? 7 1 , 

- i,f f /Ifcff* (dTH) iiEllCIIIS 

* * t 4 K * 9 , «f£ft©^ft©®'J>*g£&*S 
x r -/ 7\ 

- »£*-*«3fil©-tftt«>*'J>CdW)*MH 
S * x r v 7\ 

- m «g ft t» a n © t a- © m 'J> *« f? ft *> n , 5c © 

35 1 » « C L W e ) «k 0 S) 0 W (II K * * i» * ** © 
iff K © «3 (Iff) **r*»2«'«»-y*«» 
itintiSC, iEBx',fv^. x r * 7" £ 
»7t*xftr, & Xf 

- lfioS2o8linfc'^-y«, T © R 
I Ei vf ^5Jltt@l:|g?l,t t « ft © 9? S 

* * to . 

82©£it50!m*, c o » tt « 

- ±3a©RlE*v*y/*«^<iettW8©JBte 
» 1 © 10 (LWe) o*loffiI»/'.#-!'ttt 

< X f , 7 , 



- ±. & <D ® \ <0 << 9 ~ v <0 ft H <& x * + v 7 * 

fr ft ■> t , e«^[P]&a:ts(^ia]©^te*«ii>*** 
x v 7 , 

- x 7 f- v /L fc«t* ( d TH) * iE i« K ilW 3£ 

X 7" V 7 , 

- wet * w tffii ©•*/£©« 4> c dw) *fflug 

- 7C©3Bl©fS (LWe) J: !) M SB «I ftfi K * S 
Wft»©3rK©« (LWf) *tt5»2<0'^- 

x tfKa ±ia©* v * * r ■ xf 1 , 

« £to. 

c:©^te©((f*tv>si«s«riK* 

n«, (ii ABttia i d b • m ) ts $ © » » 

imt^x * 1 7 © B * > SKI 5±KJB)S 
ifc^ttlfi'ylieeietvtt. tit* 



KfcC© ■ x , * y *r (RI 

cffiatT^<*©^«*«'j>**5. x v f-y/ 

L*J?* (dTH) fcTSijtaffi-eiEWtcilBS: L, 
»J6t*«ZriSl»-«ri*«l'>(dW) * 36 tfc W K £ 
« t * . x , * y ar li , jft E © ift ft »B (LWf) 
tfft*JI20Hx> i7 a • * ff 

S©eiSL/:tK#ra©^J£ia4>*«*Tftfctt*:0$& 
# it * S . !S2®^n h • * - x 1 

7a'*RIEBJ;!)TO#ISIi"J3yB18 

asfice^tj, * a k , iEei2«M 

* Y . /^-y*Biit54, i?r E © « ft *B (L 

w f ) * * * 9? k © £ *s a v 9 a x © /« * - v 

1 8 a *' SS S , UUO, I8l5il<0, 8 /* m © 
¥5 OB © > B»o*Wtt'j'y^77<«B-e*JSo 

±K©^teliJ:iJ, E ft * "C A •>•«'«©** VM/ 

0 . 6 * m * fc tt 4 6 K /h * V* * IS * f 'j a y © 
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ft # ft ill * h « . t«J:*E»«***<-e«* 
:u, ff*®aiftl,fc¥*ftfta©MftRftft 
il S f + * * C M 0 S FETffloy-HmtS© 
SJftKioTSfcaTIBK"*:**. 

KT«ffl*84V*$, ftftOBfl'ftftS'X^A 
* t 88 * t 5 . 

e . nmn 

*ftft©:ffttKJ:*ff*H»ftttft*, ft 1 A 
HftV»L»lDB**«LTRM-#-*. ft 1 A ft 
tt , ftft®*llfl*??7*fcfctt5#ft»:ftft©iirr 
BiOftftfcftftttRwLfctO-C**. C © ft ft 
tt, Sf*©KftK:.fc!>> 1E?I3AE4^«L 
rjjuwbfcffliiajuttflli-cjgfStfc, ft n (60 
Onm) MIMayeliet. ft - o lb ft 
« ft W ( 1 2 0 0 nB)B?fl7* fkfxHt 
*4©fcft 1 7 *Wt *«$ftSft 1 5 4ft5. * 
*\ ft * © ft ft 7 * h 'J v*r»7<Mft"CaS 

*Tx*«*rLT«*«Kft*LTi:©fta«flt 



»B¥ 2-303022 (6) 
ft t , «K9 5*CT?SB*Si'<-*>'/*fi : ttV^, 

eiiiso^atKOHc * 05«it4. in n 5 1» 

ftfcftlBEIic^L, 7* bffx hKR»a«5 

y o TT it ft i I*THe = 0. 8«ni. 8ILW 
e = 0 . 8/fmi;*J. ft t B ft *> & ft 6 tt J: 

h, /"^-yoftBaftoaftttftft**-*.. 

E © ft ft * , 7 7 9 4 f > Tf ) 7*X8 
(Applied Hatorials, *H*U7#**7fl* 
v ? • * * ? ) CAME8KI0M-X, #1 <* 

8 1 1 0 S2 © , ft * © R I E ft ft K A ft 

f a h ■ ^^-y 1 7 a©£#^fc*ft<J>*tf* 
fc » K , SHS©«Els*f-(=*^ftK:gEHLte. ft ft 

KAfttfv ft*ttx»*x^Bftbfcafifttt«, 

0 2 9 7 m fl , CF 4 3mfi, EAIOOmT (1 
3. 3Pa),ft^l350Wr*4. C © <fc -5 
KR I EHHtefflffi-Ctt^fttt ( ft ^ E ;& ft ft 
rftGtSilift, * 36 Dfl © ft £ tt ft 



/* 9 - v © ft £ ft x „ f- v if © ft fc , ft * T H 
e*<Bt^ra(OtlSLWeiP«CS!0f 5. /< * - 
y©)f*ffl«iJ>dTH*fttt«ciillS^*i:iK 
J; D , «;&fl©^tt©ftil>dW*jE»Kftft** 
tiii, #?&iw©ffi3?tttiFft-c**, ta^isj©^- 
ft © ft 'J> d W * , i ? f yUfcl*dTH4« 

h * * « ft ft » * ft-?ft»«:Kftt«. fttfiai© 

^■&©&J>#, x.f yHftI*offiS8fid 

THfK«at*rrR©ftftftdwfKait*t, 

x , * v ? . *f ,^t»7t», f9 & ft * f B ft 

* ft i cacit. coiaftftftaoftfft, 

± SB © J; -5 K , t-5 I o © R I ENB-CftMft? 
u => v ft l e©ftai«4J*«»Wfc*»^y^ + 
li, IlD0KSt^4, &TE©ftftfttBL 

Wftft+*«»©ft»«*'V3>' • I 

8 a ftft*« r XT %t (Teual Corp. *ft* >J 7 * 
^ATft*.**-*) 31 © T e g a 1 151 1ft© 
*SrS«BSi»f'//8itfflHi, ± ffi © 
RI E x * * v / • vT-^H-OgHtlT'i 



8i| © H ft ft * , ft 2 A ft tt \\ U ft 2 D ft K * * . 
© 8 tfl tt > ft ft ft u a y • * * - * © entfr 

KCCffl^5. ft »J © ft ft tt > RI Ei?f 

ft tt ft ft © IB ft ft ^ « ft fl- tt , ft 1 A ft © ft ft i 

ft C Tf * 4 . 

ft © 7 * r 'J '/07*8||ilCU^H 
ttE£tf&tfSIS?t0&> SI2B0I: 1 7b?*t 
S.fc7* h 1/ s> x h • T © ft IS A 

ft T ffi ffl * * i: , /«*-fl6bftH*. SS 
7* H^n hfc&;fcLfc&fcf!§e>ft*ftft£ft 
2 C ft C * . HIIMay^^-'/lBb 
© ^- * , l»THei«LWeT*t ( ft * tt 
ft ft "C tt tt V> fc » * L X W tt VO . ft K , t © ft 
iStR I ERIKAftT, SftftK tt^»©«t-5 
tv * 7 , ftft # x (SF«, N Fj9) HfflU 
ftattx^v^ftffttS. ft # tt x , ?■ v ^ © 
ft ft , /**-v©ft*THeft, ttt^|S]©^SL 
W8il^i*C«'J>t5. '« > - v © ft * © ft /J> d 
THtiUUHIftUUJ;!), ft 2TIB] © "tf 
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IRttttiTlU, &rS!©©**'<*->'«ILWr 
» 2 D B K * . 
TEfflSflASStf^IIBSC, ffi 31 ifc 0* J: 

u©ij}'&>fliEtex^"/7*tt2-3La»fl:V* ( 31 n 
AS»4, 5, 6) C i *» W & *> 

? i s i 

HI AS 

3 . 8ft 

«) 

6 . u ? x h © « « 

SB II B 3? 

1. HdlSJU'^o-f^jr 



nitty »v»»«w<D)C!Ri*a!ffl-#-4. ®eBi(ie 
kh<. ft**KeEai-c, <st 

**i$*0t;£*S. 36 ft # * # Iff COES) I* > 
© *9 © §6 A* S , »(«l'*?^->iLt«fflt*. 

oesori e * * * * foamnttnt urn 

tt , *SttM=tfiKi3J44 1 5402^iWajl»K:E 
a ft ft -c t« « . #*lt«r/*-^t*^a-*« 
o 2f GO K GUN **-'>*7K¥KH<;:ij{>«ffiE 
■B * 5 . CftftOftftTB, T SI* S$ « £ c « v> „ 
#ftSttt4Hffl©8Hb®*£<8tti*-*. # )fc # «t & 

SlSiUtt!), * T * » W » » *?f-:/^4ftfc 

uBiEfisai'!, x»f ^in/ts*o 

»«?9fDt, 1E8AME- RIESETllJtSSft 



JfBSf 2-303022 (7) 

2 . v * ? ©&E&* &tfS&7fc 

3 . B<S 

4 . w # £ fir a f v 3 v r i e * » * v v 

5. 1/ j> x )• © #1 W 

6. »««HMH3yRigi,fy? 

( W * M ft ) 

L fc A« , T > tf»SMi«"e*ft, =f= 36 W © ^ * 

tt * » ?■ x ^ • z r ■» 7 itst!* Iluoxh 
C S L R) ffiKScf < * ©T?* 5. 

iieoiH, ><*-v©ff*ffl«il>dTH* 
ilS!Mlci!tl^t5uiCJ:,r, W » ffl o ■* I* © 

fflsawe^^.&ft*. * a w «f m ra »4 1982 

8 l^WaifiK!ElR4ftT^5J;^ttffl3t)WWffi 



4 t* H5 ? * * . £ © 33 52 I* , 1 « , SB 4 El AS »« 
*^tfc ; F4!)illt4'Xf l A 1 BRtf*»f x/' f 

Jlf 4 1 8*«ATK*. Xy + Vf-'/XT-h 

19 14, SiacKia-f^S^i-^2 
2«Rf5ASS«»f^* 2 1 «K9flBtr 

li2-?©EjS©fc:»-- *>$©*;&& 
2 3 A , 23B**.?. tBl9BT»tt'/xf 
a A' ffi ffl L , lei^itgiiejiiRlefcfti: 
« ffl t 6 . W 4 IB "C » , Ta»Jti'X? l A(*18T 
wt. ".'HA' * * x • u-ifS?©u-U'2 4 
tH&ttWJfctSl 2 5 AS354L, * ft * * * - • 
*-h23A*SIILT*x-/N*iiBKlH«-#-*. 
KiHtfc)eei25B«, S$WIC7^h/-f^- 
Hfr&*»lSSft*T8itt2 7K{H;ia*ft5. tr - 
A - x/'J ^26ASUS5-2eB4«,T, 
A.»J6R0EHJfc*»ttfca!*. K £ > M £ K tR 
©S*£f!!i*t;:ltti«**. IF*l^lflit-Pt 

t*fx-^©«n«*<a*5. l *: *« , T , 7 * 
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Bltt^b2BlDEI*IRI) tttW&TrSSCia'RSE 
©#*£, KiSai OJBSr^cDBgRT?* 5. b 

*• ■> r , ? »*« 4 c , &ffls©*a4<=«bt, 

4KWx**#-©aiffii&«t|}rt*fcB8d>*-S. 

16 B A Hi © « * , R8|*iBi 1 A M T © N K 

lElellCIt, «<Hi = 6 3 2, 8nm 
aHeNei'-ftUU*, 7 * h *M * - K 
27*<36£**dJflm^©affitit*fifl©KI#** 
* . 8aiT' = 1 2 0 8 eclli,fy^Lfc 
l*dTH = 0. 1 7*mCffl3tJ. BSlfflJ; 

h, *9ffi*±tf uii, ¥am (««©«*«) 



WW!? 2-303022 (8) 

KB, + # IE Iffi B V> . £ ft ,fc t> « 

fi©svMUi©U'-ift)ffiffl'E?*5* 1 . rt&o**- 

x * # E 4 b , !BieS«!K«ff®^tr«tt^. * 
6 R , H e N e ^ f li , ± & © J: $ K , 9- v 7 
© 9? £ © n /Tr KK M K IE ■ K &. DC * * * t « ft K ** 

HeNev-tfTSfrttB, 79X-*'Xv*vf. 
+ 0fix»f-flJinc:4KW*©«**M«l**!: 
t*m»4', c©i'-irtt«a**ISJ6T*v>fc 
* , jE«ftMJECBHSrttttV». KMC, x „ 
f-'/^tfc)?**a»K M « 4- « KB, Jj> « < 4 
tAlMMt* '< - 

asiiMf A*iii6n«v'*:i6, # & w 3 $ 

B , ¥*M-*-H-e»ft*SH"»©0*lt*fflJ8 
It, »«03E»ttiB»'K«i'xyA*DI|»b 
fc . 

$ !S W K J: ft tf , #*tt*Bi;i&T?ttfl-4b 
rffifflb-C, iff E © ** J? * (THf) K , Liz 
*'oT«^[6]©^ftftt*P%*a (LWf ) Kilt 



PB * 3 ft * , *|fiW©»»©st--''»x,f-. xf, 
7* © Si $ , fc4AtfSIl©58l8«!©»I I ASO 
x r -y r4©fi«ffl©W«lttiEWi'X^A©»« 

<b3S4i2K^*tt-c<.>a, g» 4 la -c , a » </ x f 
AB28-e**nrv>«. * n R T tt , * B * * 
MPECVDBftWJB ( » 3 A H © 1 3) B # ft 

b«vN^j6, Taswffffi^ffiffl-ci*. nut 
©/7x?^/o-iJc?a, t«fcssias*«ff& 
n**w*»*t*. * a * ft t » , - sb © 8 # 

T 8* * 8 C * . r^^c^TSEttUp- 
JfctB A*, fl-ftlltUKTM, c 

8**B, je^M»5tSt*<T8*3tib-Cfil!ffl-7§ 
4. x,*y*rxa©Mfca«T£rtf*-**«© 

fc ffi $ * S . IS IS K B , *?aW©ill»i'Xf i A2 
Bit, BHO'/UM8Ci,ttt!), ■?»->• 

■*-!■*««■*•**»» fli » o tr » - • * - m a 

8K.fcSS18©fci6C85;*ft*. «E tf ft Be W S8 
B, *-*E!IHl©*/ : J'n,i-*3Oa'Sttm0, 



&&*^<ailRb*:ia&*K!<*'*T©$&£Kt 
iti. »lRbfcWtt»«»*«aS3 1 

*« g IK * . WlllS 3 IB, fi/^iO/O- 

<!: $ tU ig 3 U-fliftLt, # »t 3 2 , fcU 
»V 7 < - tt CSofie Inst. 7 7 / X, T /I/ /« • 
x) 0 S D 2 0 I 4 ■> t u J . £ ft B £ S3 DB © 
x ^ ? h*ct)fe,t«Iti, $ 36 W © $ 6 , 
309. 8nm©C0»*4te<'*-5P:Sa»-i>-5. 
» * It 3 2 6 © T t o / m^-BA/Ds >"« - 

«*«!©»«»©»«**'*■. * + - i- • ^ 3 - 

SS E 3 5 , sxta-KSaint^i. 
aytfa-f-Btfc, *->86Stf*»f • '/ 
xf i 1 9t, *ft*ftitii|{qi«l3 7, 3 8 * rt- b 

r flH flu t z . aytr*-^34B, *a a 4 ft fc r * 
s> * ;Hi £ g IR D , ft-f • 
KJ:oT:j?4*n*i!cW«©affi©r77*ti)^ 
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J; ft I* > WiCBj0*tt*i"J3»'JBie±«>7#- 
h 1/ f a h • /■* 9 — V 1 7 a © * jf/HKB 

g*nt<b*atti -»ft«icot*s. & & 

E , Jt7rO*«9x-«B»Ltl«E«llt 
SCiiiffiK-CftS. fc4*.tf±K«*SH*H : JfI 
44 1 B 4 0 2 *Wffl»*oa3|SOSEiBllSi 

4 ® n ft <* , &&itzm®<Dzwfc®isnz. m 

13»!Ci,f y/Stlfcl?*dTH 

*TSB©anngE**-. 

mm s 

X =519.8 n m ( C 0 ffl ) d T H =0.15 /i m 

A =313.5 n m ( " ) dTH=0.1Mm 

A=309.8 nm ( " ) dTH=0.08l*m 

it tit © tt ft *« JS VMi £ , lJ^rtnafctJoff^t* 



/J\ £ < 9 > Lfc*»,TJ£*®«l##tfe«3ft 
S WISE** K«fflo*v^^/IBSlKJ;C 
S3 «3 © M 'J> *« "5 * < M 811 "C S « . » W tt ff C * fc 

» at ft ) * ffl ^ * t » § n xs * e * *> » x >j> * 

x ? » 7* U ttl »H L W f © M 91 *» "J ffi E tt * . 

a* 5 ia <* , isffi*±w*fc»e«aoco*w 
a c r * 5. 

||ex7tynfcl*dTHf «, T 32 © 
ttVBJitlKeffilolllLWf 4 3E « R W JE 

T & * . 

ER = ( A / 4 n T ) 
lift, 1 |i , HeNei/-lfB(A = 8 3 2, 

8nm) **gas-r-5^fefflca*ta> * fc » n - a 

7H#©;iStKL*:*g (fc4*.«;lftS©COffili!P's>0 
A = 3 0 9 . 8 nra) o«S, n tt , * •> * v V 
is ftt>W®^ fc 4 *. tt 7 * h v 'J x h OJBUf^T , 
■ »J|C*Stf*ftfcttffL, fca«TH( = 
1 At m, A = 3 0 9 . 8 n m©lS&» n = 1 . 8, 



T 14 * 1 ® M © B# HO X *> S . 

SEM©WBB-B«Bt*C4*«.ri*. 

K *» ft B\ xvf/^nfcfJdTHilll 

tfjE St J?Ef4c:4 

d T H = E R X t 

±SC"C, t tt *S >a L * 111] ? * * . 

lfflJW©0$|U]4x,,f-://*ft*J?C*i©|!8« 

C4lisg^T*So 
*¥)Ftil©i v f ftE RR h v B, 
ERRhv=ERh/ERv 
± « IT , ERvliiEil^lSlOi-yfjaiff. ERh 

- IK E , E R R h v tt 1 K 2 l' i' ( a iffl W tt «f 
35 © ig 6 tt > E RR h v = 1 ) * XRRBjEI 
ttB«*»#HTr*i), SCERRhvliffflIK 
E i ^ T & JE L tt ft a tt 6 tt V> , S*BCB, 
E R R h v tt > iiU-^-y 7 t t ? . it 



»»-^©M**K*ffb, 0, 5-0. 75© 
15 BH -c * 5 o /« * - y • 7 r ? * tt , H SB E tt v 
X 9 A» & f# & ft 5 o 

dTHXERRvhti, «rfllo«»lSJ-*tto« 
il>dWi-Sl, Lfc4i,T4#0*!HltO2S 
E tt « . I 8 K T 0# K tt , 

LWf=LWe-2dW 

= LWe - (2XdTHfXERRhv) 
4 tt 5 . colt»*fflO«4» $ ISS W tt flB « tt $ 
W © W # "J fl6 E tt 0 > a»©»t!B©)B«ILWf 
# » & ft * . 

ffi * ft tt\ T «t 'M £ © fc » E , & $ © R I E 
REBHeNef-ti'fllfcSatta. L L , fig 
**Jt«Wft^fc»(A = 632. 8 n m ) , f x 
f * 1 8E*'**»f v/Lfe** ( d T H ) © 
WS»ttffi*» + »Tf»ttt». » 5 0 tt , d T H = 
0. 17^mCfiit«»1209«)MT'4 
^filiSICTr*?,.. *%iW*?ftt> xv^y/I 

a + fc^B-ttiBfcAijadSBafttsttWWtt, 
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K ft *« JS l.» « tr < , asfcttT-CiiT^to* 
)KSttia456iLfc. *©♦**, SH 4 El fc 2 
8"Cw*-*»i|H©jfl»'E*f**±tt» «* Jfl © 
S'Xf AiDHKAiBSi'ltH'. SB 5 El T? tt * 
UltSPC^o iftJSfflCOitB <i = 3 09. 8nm) 

rfd&ti^Tat^^t. :cco8ifflnii, 

x, r/nfc|*«dTH = 0, 0 8^mif 
< L , *HS**ffl»IT*fiBO& ( T tt T 1 O » 
^ ) *©*£»* # & W © 

JttKJ;!), i«4<5 0 0 nra, ffl ffi *« 3 o T? ± 
1 8OHB0M1H * -s mZMtiZI- Z z t # 

F . © S4S 

* » M K J: * , MLRItft4<SLR8le 
g -7 < , JHW«flCUW«tt©*6 

- lS*<l*i:Sf tt # © 1 1 * ? 
r^feexf ,7 , KS«li(*iJ, IB JH * * v 7 
** {It % © 6 o K ft L , 2-3i;*j. 

- PECVDttf i*li*f, if ffli P E C 



VDS5B*fflrattt<rtJ:<ttO» T«*W*rffi 
S £ £ tfti < U . 

- x?»?4&05 0 AS) £^ Teffa 
1 15 1 1«J»-«RI EKBlAtfffHe 

- x,*y*r©JJj-ttA«8c»*ftS. 

- 8 # * * . 

- M K , * 56 W © 3 ii I* > lib © tt *4 C fc i A « 

h ft ft . & p ) , (ftatfssss 

^B4Xfl!8l/'<'Xb8i»f'' , »{i)< * © 
nc> f * - © '< V f & ft © X y f- / © 
OH » nj (16 r * 5 . 



4. E! 3B © ffl *M.£ & W 

Ml AlfttaRlDllt, $ JB u -7 x h <S 
LR) *»H©2ri*©*l»»* 

IIAIft^tliDllt, *ffel«©^2©fiF 
*H»**«IRJ:**7l 9 v v urn**** v 
a v - f - Y ( * fc « x " - * ) ©MS©!**!!* 
iStltt 4. 

»3ABttl'L»3FHtt, ?0^^ < M 
LR){t»6H<»SSJi«. ♦ 7 * * p v ■ 

© # tt & f v = i' • v - tow&otfmzwtw 

SU 4 El t* , * © T * It , &tf#SfiW©irrj5!tt 
»*W-fca-*<ffl*f ******** ± K © 2 
S*l?iSt5fc»©e5^©R I EiSE«*tBr 
* % . 

3S50I*, ttfcoTfctN & * 3£ HU © il $ f 
9 7 -e * 5 . 



15 IB-»flt»M3y« 
K, 17»»7» H/f^RB, 1 8 •• •• TIH 
It '/ X f A , I 9 •■ •• * ■> * v V • f X f- A , 2 
0 •• ■■ x „ fKH, 2 1 r * , 2 2- 

■•fx-^> 2 3 A , 23B""tr«--*-h» 

2 4 .... - if, 86A,""ii-*'»^)7», 
2flB""«»-, 2 7 •• ■• 7 * I- / -f * - f , 
28'"-ifltt'/Xf a, 2 9 •• 7 r < '< • 7* o - 
7, 30"--*/*d;<->, 3 1 •• •■ ttfl S, 

3 2 •■ 3 4 •• •■ a v tr * - * , 3 5" 
•• *■ + - I- • fs-y. 



Hi SK A < v 9 - t > 7- * • r * x • 
7 c - v X" • a— — 

ttaA *a± til & # 

(tt 1 8 ) 
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